Results
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and other observables exhibit logarithmic-time periodic oscillations which can be interpreted as due S to a growth mechanism where stretching and breakup of domains occur cyclically. In the case of an oscillating shear a crossover phenomenon is observed: Initially the evolution is characterized by the same growth T exponents as for a stationary flow. For longer times the phase-separating structure cannot align with the oscillating drift and a different regime is entered with an isotropic growth and the same exponents as in the casë without shear. In this paper we study the process of phase separation in a binary f mixture subject to a uniform shear flow. When shear is g applied to the system the time evolution is substantially different h from that of ordinary spinodal decomposition. We consider 
PACS
The main observable for the description h of the phase-separation kinetics is the structure factor procedure has been performed. In the following we will always use the word domains Ë in this broad sense.
III. STEADY SHEAR
In this section we consider the case of a constant shear rate
where e p r q t s
is the unit vector in the shear direction normal to the flow. With this approximation the solution of Eq. 
a
The excess viscosity and the normal stress differences behave i From the knowledge of the structure factor we compute the characteristic lengths R(
and the same for the other directions.
The behavior of C( 
toward the origin with different rates for the shear and the flow directions so that the tilt angle, namely, the direction along which C is aligned, decreases in time.
a The structure factor is divided into two separated foils which e are symmetric due to the property C(
In each foil two distinct peaks can be observed located at ( Their heights change in time. The first peak to prevail is that located at (k
, while the other peak dominates later. As time elapses the two peaks are observed to prevail alternately.
This oscillatory behavior continues up to the longest times of our computations. In As these stringlike domains are stretched further, they eventually break up into two or more domains, dissipating À the stored energy. This has two effects: the excess viscosity decreases and, on the other hand, the thick domains, whicḧ
have not yet been broken, prevail. In this situation the other
and represents the smaller features# grows 
plane the shear has no effect at all and the structure factor remains circular during its evolution. The 
, and 
, and the identity sin in terms of breakup and recombination of the domains network is proposed. On the basis of our results it is plausible that this double overshoot represents the first part of a logarithmic-time periodic phenomenon which could perhaps be detected with a suitable experimental setup. In the model we have studied, the oscillatory behavior is due to the competition V between the different maxima of a fourfold peaked structure factor. The presence of these maxima is interpreted is Sec. III B as due to the existence of different types % of domains and the recurrent prevalence of each peak is suggested to be caused by the interplay between these kinds Ó of regions. A structure factor with four maxima has alsö been observed in polymer mixtures Ô 3 2 Õ ; however, to our knowledge the connection between the alternating dominancẽ of the peaks of C(
and the overshoots observed in the % viscosity and in the stresses has never been discussed before, x perhaps due to insufficient resolution, although an experimental confirmation of this hypothesis would be desirable.
When an oscillating shear is present, the anisotropic regime j discussed so far for the steady shear case crosses over to % an isotropic growth when domains are fully developed. In this % late stage, from analysis of the behavior of the structure factor, we conjecture again the existence of two types of domains, responding differently to the flow oscillations: the network of elongated structures keeps the orientation assumed during its formation in the early stage, while small features generated by breakup of strained parts oscillate in phase with the flow. In this late stage the growth kinetics is regulated × by the same exponents as without flow. We are not awarë of experiments reporting these features; it would be interesting to devise an experimental setup for testing this prediction.
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